In recent years, several improved protocols for the synthesis of spirooxindoles with fused chromenes have been reported by modification of three-component condensation of isatin derivatives, activated methylene reagents, and 1,3-dicarbonyl compounds using various catalysts such as triethylbenzyl ammonium chloride (TEBA) 8 , InCl 3 9 , NEt 3 10 , electrogenerated base (NaBr/ROH) 11 , -cyclodextrin 12 . Although all of these methods are effective, but some of them have drawbacks such as, harsh reaction conditions 9 , long reaction times 8, 12 , technical intricacy 11 , use of expensive 13 , unsafe 10 , and unreusable catalysts 8, 10, 16, 17 . Therefore, the development of a new and simple synthetic method for the preparation of spirooxindole derivatives has become an interesting challenge.
During the recent years, the use of heterogeneous catalysts has received considerable importance in organic synthesis because of their environmental, economical and industrial aspects 20 . Metal colloids, mineral clays and supported reagents on silica gel, alumina and other solid supports are some common examples of heterogeneous catalysts that have extensive applications in organic transformations. These catalysts have attracted a great deal of attention due to their ease of handling, enhanced reaction rates, greater selectivity and simple work up in most cases 21 .
As a part of our ongoing efforts towards the development of new procedure for the synthesis of spirooxindoles through multi component reaction, we have discovered an effcient and environmentally friendly procedure for the synthesis of spiro[4H-pyran-3,3'-oxindole] derivatives. We report herein, for the first time, a simple, mild and expeditious synthesis of spirooxindoles in high yields using nano Ag/kaolin as a catalyst in ethanol (Scheme 1). H NMR spectra was recorded on a Bruker DRX-400 AVANCE spectrometer at 400 MHz. The powder X-ray diffraction studies were made on Philips PW3719 X-ray diffractometer by using Cu-K5 radiation. Transmission electron microscopy (TEM) images were obtained using a Phlips CM10 microscope operated at 200 kV. Melting points were determined on a thermo scientific IA9200 and are uncorrected.
General procedure for the synthesis of spirochromenes (4)
A mixture of substituted isatins (1 mmol), cyclic 1,3-diketone (1 mmol), malononitrile (1 mmol) and nano Ag/kaolin (0.085 g, 7 mol%) in EtOH (10mL) was stirred at reflux temperature. Upon completion instead of compilation, monitored by TLC (n-hexane/ethyl acetate: 2/1), the reaction mixture was allowed to cool to room temperature. The catalyst was separated by filtration of this solution. The solution was concentrated under vacuum to afford the product, which was purified by recrystallization in the ethanol. All the products were identified by comparing of melting point and 1 H NMR spectra with those of authentic samples reported in the literature. -1',2',5,6,7,8-hexahydro-5',7,7-trimethyl-2 ' , 5 -d i o x o s p i r o [ 4 H -1 -b e n z o p y r a n -4 , 3 
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RESULTS AND DISCUSSION
Initially, nano Ag/kaolin was prepared by the method described in literature. 22 In continution of our investigations of the application of solid acids in organic synthesis [23] [24] [25] we bought a mild and convenient method for the synthesis of spiro[4H-pyran-3,3'-oxindoles]. Our investigation began with the evaluation of nano Ag/kaolin as a catalyst in the reaction of 5-bromoisatin (1 mmol), malononitrile (1 mmol), and 1,3-cyclohexadione (1 mmol) in EtOH. The use of 20 mol% of nano Ag/ kaolin in this condition afforded a 94% yield (Table  1 , entry 5) of the desired product.
At the same time a decline in yield was observed by using kaolin as catalyst (Table 1, entry  9 ). In the absence of catalyst, the reaction proceeded sluggishly (Table 1 , entry 10). The influence of other solvents was also examined. The above experiment was performed in various solvents including Figure 1 ). 
Fig. 1: TEM image of nano Ag/kaolin
To study the scope of the reaction, a series of substituted isatins, different cyclic 1,3-diketones and malononitrile were reacted using nano Ag/kaolin in refluxing EtOH (Table 2) . From the results, it is evident that all of the reactions provided the desired spirooxindole products in good to excellent yields employing both electron-deficient (Table 2 , entries 1, 3-5, 7,8) and electron-rich (Table 2 , entries 2,6) isatins as substrates. Though 1,3-cyclohexadione and 5,5-di methyl-1,3-cyclohexadione gave good results, 5,5-di methyl-1,3-cyclohexadione gave lower yields and longer reaction time.
Finally, the recovery and reusability of the catalyst was investigated in model reaction. After completion of reaction the mixture was filtered off to separate the catalyst and then dry the solid residue. As can be seen from Table 1 , the catalyst was recovered and reused for at least two consecutive runs without significant loss of activity (Table 1 , entries 6-7).
In summary, a mild and efficient method for the synthesis of spiro-heterocyclic compounds via one-pot three-component reaction catalyzed by nano Ag/kaolin is reported. The salient features of this procedure are high yield, short reaction times, operational simplicity, and easy separation.
